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ARTICLE VII. 



ON THE ARYA-SIDDHaNTA. 

Bt FITZ-EDWARD HALL, Esq., M. A. 



Presented to the Society May 17, 1860. 



As all Indianists must be apprised, the illustrious Colebrooke 
and the splenetic Mr John Bentley were diametrically at vari- 
ance in their views of Hindu astronomy. To reopen this sub- 
ject is not the purpose of the present cursory paper. If Cole- 
brooke was celebrated for circumspection and accuracy, his op- 
ponent was equally remarkable for taking up theories on insuffi- 
cient warrant, for rejecting them with arbitrary caprice, and for 
unrelenting animosity to all that dissented, though but impli- 
citly, from his indecisive conclusions.* Difference of opinion, 
however unobtrusive, was, indeed, a thing which Mr. Bentley 
was unable to abide. It is well known how many of his vaga- 
ries dissolved, one after another, before the scholarly research of 
his unintentional rival ; and, in measure as they dissolved, his 
wrath only grew the more vehement. In a volume which was 
written shortly before his death, he finally attempted to make 
good against Colebrooke a foolish fable that he had been the 
victim of a gross deception. A spurious Brahma-siddhanta had 
been passed upon his willing credulity. Small pains was re- 
quired to disprove this silly fiction ; but, in reprisal, the gener- 
ally imperturbable Colebrooke was moved to prefer a counter- 
charge. Its grounds I propose here briefly to examine. 

" I might retort on Mr. Bentley," says Colebrooke, " that the 
A'rya-siddhanta, described, by him, in the third section of the sec- 
ond part of his posthumous work, is not improbably a fabrication. 
No one but himself has yet seen it : the manuscript of it is not 

* Since writing the above, I perceive that I have in a manner iterated the 
very sentiments and language of Colebrooke, who says : " Mr. Bentley wa9, as his 
writings evince, a good hater. He bore animosity to me, and to every one who 
did not implicitly adopt his opinions concerning Hindu astronomy, nor concede to 
the authority of his conclusions respecting it." 
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forthcoming : lie did not understand Sanskrit, and therefore he 
was very liable to imposition : his notions, not to say prejudices, 
were well known to the natives who attended him : and he was 
as likely as his friend Col. Wilford, to have fabrications imposed 
upon him.* According to the quotations of authors, A'rya- 
shtaka and Das'agttilcd were the titles of A'rya Bhatta's works, 
and not A'rya-siddhdnta. It is, in all likelihood, pseudonymous." 

Mr. Colebrooke had previously said : " A'rya Bhatta was au- 
thor of the A'rydshtas'ata (800 couplets) and Das'agitika (ten 
stanzas), known by the numerous quotations of Brahmagupta, 
Bhatta IJtpala, and others, who cite both under these respective 
titles. The Laghu-drya-siddhdnta, as a work of the same author, 
and, perhaps, one of those above mentioned, is several times 
quoted by Bhaskara's commentator, Munis'wara." Algebra, etc., 
Note G ; or Miscellaneous Essays, ii. 467. 

Two copies of the A'rya-siddhdnta,\ both imperfect and very 
incorrect, have come into my possession. This treatise is in 
eighteen chapters; and I more than suspect it to be the same 
composition which Mr. Bentley also had seen in a mutilated form. 
I shall proceed to verify it by a few extracts, professedly from 
A'rya Bhatta, which occur in the writings of various mathemat- 
ical commentators. And first among these extracts I place those 
that were known to Colebrooke, though he was uninformed as 
to the particular work whence they were derived. 

STTcrmrT tjxfmrrrsT suicdnuaiiri qr 'zmq \ 

A'rya-siddhdnta, kshetra-vyavahdra chapter. 

" The following rule for finding the arc is cited, by Ganes'a, 
from A'rya Bhatta : ' Six times the square of the arrow being 
added to the square of the chord, the square-root of the sum is 
the arc.'" Algebra, etc., p. 90, second foot-note. 

A'rya-siddhdnta, opening verse. 

". . . . a passage of A'rya Bhatta . . . .: ' the multifarious 
doctrine of the planets, arithmetic, the pulverizer (kuttakd) and 

* Mr. Bentley had written : " I think Mr. Colebrooke, like my old friend the late 
Col. Wilford, and perhaps many others, was imposed on by his crafty dependants, 
who studied his inclinations anil his wishes, and, from knowing the bias of his sen- 
timents, were thereby enabled to practice, with security and advantage to them- 
selves, their imposture of forged and interpolated books, which they produced for 
him, or put in his way to obtain, as might appear best to answer their purpose." 
A Historical View of the Hindu Astronomy (Calcutta edition), p. 1 39, foot-note. 

f m the colophon to one of my copies, the work is called Mahdrya-siddhdnta ; 
elsewhere, Mahd-siddhdnta. In my other copy I find A ' rya-bhatta-siddhdnta six 
or seven times, and Mahd-siddhdnta of A'rya Bhatta thrice. The augmentative 
epithet Mahd precedes the name of A'rya, where he is cited by Gaijes'a. But see 
near the end of this article. 
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analysis (bija), and the rest of the science treating of seen* ob- 
jects.'" Algebra, etc., p. 112, foot-note. 

JUli4uTiMII*lhlf<y *wfl ^: WGW muff I 

" The following passage of A'rya Bhatta is cited by Ganes'a 
in his commentary on the Lildvah : ' The product of the breadth 
[or length] and thickness, in fingers, being multiplied by the in- 
tended sections, and divided by five hundred and seventy-six, 
the quotient is the (phala) superficial measure of the cutting, 
provided the timber be Khadira (Mimosa catechu). If the wood 
be S'riparni ( ), S'dkaka (Tectona grandis), &c, the 

divisor should be put three hundred and fifty : if the wood be 
Jambu (Eugenia Jamboo), Bija (Citrus medica), Eadamba (Nau- 
clea orientalis and Cadamb), or Amli (Tamarindus Indica), it 
should be twenty less than four hundred. The divisor should 
be two hundred and fifty, if the timber be S'dla, Amra, and Sa- 
rah, (Shorea robusta, Mangifera Indica, and Pinus longifolia). 
If it be S'dlrnali (Bombax heptaphyllum), &c, the divisor is 
two hundred. Money is to be paid according to the divisor.' " 
Algebra, etc., p. 315, second foot-note : and see ibid., p. 102, 
foot-note. 

Only one of my manuscripts has any portion of these last 
verses ; the first line and a half. There is here a break in my 
copies. 

Colebrooke — Miscellaneous Essays, ii. 392 — translates, in these 
words, from A'rya Bhatta as cited by Prithudaka Swamin : 
" The sphere of the stars is stationary ; and the earth, making 
a revolution, produces the daily rising and setting of stars and 
planets." Subjoined is the original, according to Prithudaka ; 
but I have not sought out the passage in my MSS. of the A'rya- 
siddhdrda. The A'rya-siddhdnta being metrical, this extract 
might go to prove that A'rya, besides his works in verse, wrote 
others in prose ; did we not know that there was a second writer 
so named. Moreover, our A'rya Bhatta argues the fixedness of 
the terrestrial orb. The words are these : 

* ,; Seen, or physical ; as opposed to astrology, which is considered to be convers- 
ant with matters of an unseen and spiritual nature, the invisible influence which 
connects effects with causes." 
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m^p fsrfr wjioiidriiiaru ui f rKd f whi i4«i<x(*wi y^i^ufn ^Rra^roim I 

Again, Colebrooke — Miscellaneous Essays, ii. 378, foot-note — 
quotes, through Munis'wara, from A'rya Bhatta's A'rydshtas'ata. 
1 do not find the quotation in the A'rya-siddhdnta. That this 
treatise bore the second title of A'rydshtas'ata is, as Colebrooke 
suggests, not impossible. My less defective copy of the A'rya- 
siddhdnta, which contains five hundred and sixty-two stanzas, 
has omissions indicated at several points. Of their extent I can, 
of course, say nothing. 

The passage referred to, by Mr. Bentley, at p. 126 of his 
" Historical View," as being in the fifteenth section of the A'rya- 
siddhdnta, really occurs there. Further, I have traced to their 
places in the ^A'rya-siddhdnta parts or wholes of three couplets* 
adduced in Munis'wara's Marichi, a commentary on the Slddhdn- 
ta-s'iromani, as from the Laghu-drya-bhatta-siddhdnta ; and two 
coupletsf as given in the same writer's gloss on the Lildvati, and 
there credited to A'rya by name. I have not had the same suc- 
cess as touching a couplet^ vouched by Bhatta Utpala, in his 
annotations on the Vdrdhi-sanhitd, chapter xvii, and attributed, 
by him, to A'charya A'rya Bhatta. 

Mr. Bentley's MS. of the A'rya-siddhdnta, as by him described, 
corresponds punctually, in the way of hiatuses, with one of my 
own copies. 

The mathematician Ganes'a, as before observed, in making an 
extract from the A'rya-siddhdnta, qualifies its author's name by 
the prefix of Mahd, This may, or it may not, have been de- 
signed as equivalent to Vriddha. On the first hypothesis, it was, 
perhaps, an oversight; unless A'rya Bhatta reproduced, in some 
more mature treatise, still to emerge, the very words which he 
had employed in an earlier performance : but there is no neces- 
sity for surmising that he may have done so. For, as reference 
is made in the A'rya-siddhdnta to Vriddha A'rya Bhatta, there 
should seem to have been two writers called A'rya Bhatta. Se- 
nescence not preceding youth, the term Vriddha, when used of an 
author, must be susceptible of the same extension of import to 
which it is subject when applied to homonymous kings. Not to 
repeat myself on the verbal nicety here adverted to, I remit the 
reader to my preface to the Vdsavadatid of Subandhu, pp. 49, 50, 
in the Bibliotheca Indica of the Asiatic Society of Bengal. Our 
A'rya-siddhdnta had, for its writer, A'rya Bhatta Junior. 

Troy, N. Y, TJ. S. A, March. 1, 1860. 

* Beginning, severally, 5Rtf q- yJl<0'ti, ^JlrthiHUMcIl, and 
f Which commence with «HcWs)cfcl and srafTPPT, respectively. 
X Its first words are %oft; HyypH. 
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Additional Note on Aryabhatta and his "Writings, 

Bf THE COMMITTEE OF PUBLICATION. 

Mr. Hall has conclusively shown, in the foregoing article, that the 
work described by Bentley, under the title of Arya-Siddhanta, is not, 
as suggested by Colebrooke, a modern imposture ; but that, on the 
contrary, it had been quoted by Colebrooke himself, at second hand, as 
by Aryabhatta, and is, by citations and references in the works of later 
Hindu astronomical writers, sufficiently attested as being, in their opin- 
ion, truly ascribable to that ancient and famous authority. He has farther 
made it at least a probable supposition that the treatise in question is, in 
conformity with Colebrooke's earlier conjecture, to be identified with that 
so often credited to Aryabhatta by the name of Aryashtacata. Now on 
comparing the data furnished us from it by Bentley with the sketch of 
Aryabhatta's system given by Colebrooke (As. Res., xii. 248; Essays, ii. 
414), upon the authority of Brahmagupta and his commentator, it will be 
seen that the two are quite discordant with one another; so much so 
as to render it unlikely that both should be productions of the same 
teacher. But the reader of Bentley will also notice that the latter 
speaks of another Arya-Siddhanta, which he denounces as " spurious," 
proving it in detail, very much to his own satisfaction, to be a jnere 
modern manufacture, although it lays claim to the title of Laghu-Arya- 
Siddhanta. The futility of the arguments with which he assails its 
authenticity is, however, in part palpable at first sight, in part evident 
upon a slight examination, nor is his opinion upon the matter of a straw's 
weight as authority. On the contrary, the peculiarities which, according 
to his statements, distinguish the work, are such as attract to it at once 
a high degree of interest, as one which, in some important particulars, 
is unlike all the other Hindu astronomical treatises of which we have 
thus far any account. This interest is increased, as we note that its doc- 
trines agree, so far as we can compare them, with those attributed to 
Aryabhatta by Brahmagupta. Again, the number of civil days stated 
by it to compose a Great Age (mahayuga), of 4,320,000 years, and so 
its valuation of the sidereal solar year, agree with those which Warren 
(Kala Sankalita, pp. 7, 70) states to be adopted through a great part 
of Southern India, " upon the authority of the Arya-Siddhanta." It 
seemed to us, then, not undesirable to add, if possible, to Mr. Hall's paper 
upon Aryabhatta and his works, some more particular information re- 
specting this other Arya-Siddhanta, and especially in view of the sug- 
gestion, finally thrown out by Mr. Hall, that there may have been more 
than one astronomical author of the name. And having observed, in 
Weber's Catalogue of the Berlin Sanskrit Manuscripts (No. 834, p. 232), 
that the Berlin Library contained a treatise which purported to be a 
commentary on Aryabhatta's Dacagitika, we took the liberty of beg- 
ging from the distinguished author of the Catalogue some notices from 
this manuscript. In reply to our application, he has, with the most 
obliging kindness, copied for us the whole work, so that we are able to 
present here a full sketch of its character, and to settle many of the 
questions which had presented themselves to our minds in connection 
with the subject in hand. 
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The treatise is a brief one, containing only about 150 stanzas. It is 
divided into four chapters, called pddas, of which the third is, in its sig- 
nature, called the " fourth," so that we may perhaps have only a frag- 
ment before us. It is certainly imperfect at its commencement, as the 
first leaf, and a little more, of the present MS. contains the calculation 
of an ahargana, or " sum of days," which has nothing whatever to do 
with the work itself: the first verse given of the latter is numbered 6. 
There are, however, five verses interposed between pddas three and 
four, and numbered independently, which may possibly be those which 
are missing at the beginning, and the name given to the divisions of the 
work is at least strongly indicative of only a fourfold division of it : nor 
does it appear, from the general scheme of contents, that any indispens- 
able part of a summary astronomical treatise is wanting. Unfortunately, 
the text is very badly corrupted and incorrect, so that, after the rather 
hasty study which we have as yet been able to give it, much remains 
obscure to us in its contents. It most unequivocally lays claim to being 
a commentary on the Dagagitika of Aryabha^ta ; the latter, and no 
other authority, is repeatedly spoken of in its verses, and its concluding 
stanza is as follows (with some emendations) : 

" Bhuta- Vishnu (?) hath thus comprehensively explained — having 
learned it by the favor of his teacher — -the Dacagiti text-book, of very 
obscure meaning, formerly promulgated by Bha^ta." 

There can be no manner of doubt, now, in the first place, that the 
text of which this work is a metrical paraphrase is that described by 
Bentley as the Laghu-Arya-Siddhanta. In nearly every particular re- 
ferred to by Bentley, it agrees with his authority. The numbers of 
revolutions of the planets — the order in which the latter are constantly 
named — the commencing of the present ^Eon (kalpa) with Thursday, 
and so that of the last Great Age (makayuga) with Wednesday, and 
the current Iron Age [kali yugd) with Friday — the number of years 
reckoned as elapsed since the beginning of the ^Eon, with that of the 
days contained in them — the statement of the positions of the apsides 
and nodes of the planets directly* — the ratio of the diameter to the 

* The positions assigned by the treatise to the apsides and nodes are as follows : 
Sun, 2s i8 Q ... . 

Mercury, ?s os 20 

Venus, 2s 20 s 2» o° 

Mars, 3 S 28° i» 10* 

Jupiter, 5s 20 2> 3o° 

Saturn, ys 26" 3s io° 

Bentley (p. 182) says that "the positions of the aphelia .... are computed from 
the numbers given in the gtnuine Arya-Siddhanta." The latter we have given 
above (under i. 41-44 of the Surya-Siddhanta) : it Will be seen, on comparing the 
two statements, that Bentley^s assertion is by no means strictly true ; and moreover, 
that the data of the Laghu-Arya-Siddhanta confirm the suspicion there expressed 
by us, that, in the case of Venns and Saturn, Bentley's manuscript, or his report of 
it, is in error. The positions of the nodes, on the other hand, are precisely accord- 
ant, to degrees, in the two treatises. 

VOL. VJ. 72 
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circumference of the circle — the diameters of the earth, sun, and moon 
(those of the other planets we have not yet succeeded in tracing out), 
and the " orbit of the wind " — are all here, as Bentley gives them. The 
passage cited by Bentley as referring to the Brahma-Siddhanta and to 
Brahmagupta is not, of course, to be found : on internal grounds, more- 
over, we should regard at present as very questionable its authenticity, 
as part of the treatise in question. 

We will now proceed to inquire how far the doctrines of our treatise 
correspond with what has elsewhere been handed down as taught by 
Aryabhatta. The peculiar division of the Great Age (ma.hd.yuga) and 
constitution of the Jiion (kalpa), described by Brahmagupta (see Cole- 
brooke, as above) as Aryabhatta' s, are here given. The treatise begins 
the ^Eon with sunrise at Lanka, a tenet which distinguished the school 
of Aryabhatta from that of Pulica (see Colebrooke, as above : also Es- 
says, ii. 427, et al.). It affirms the revolution of the earth on its axis, 
and the non-reality of the apparent daily motion of the stars, compar- 
ing this to the effect of riding in a chariot, when fixed objects seem to 
be moving in a direction contrary to that in which the chariot is pro- 
ceeding (see the reference to. this point in Mr. Hall's paper). It de- 
clares the moon, planets, and stars to be naturally dark, and only illu- 
minated upon the side which is turned toward the sun (see Colebrooke, 
Hind. Alg., Note G ; Essays, ii. 467). The variability of dimensions 
of the epicycles of the planets is recognized, although the agreement 
between this treatise and the SArya-Siddhanta herein is not so close as 
Colebrooke (As. Res., xii. 236 ; Essays, ii. 401) seems to have understood 
it to be : perhaps Colebrooke's reference here belongs rather to the 
other Arya-Siddhanta. The passage repeated by Colebrooke (Hind. 
Alg., Note I ; Essays, ii. 473) from Bhatta-utpaia on Varaha-mihira 
is almost precisely represented by the first verse of our third pdda: 
its evidence, however, is of little account, as it relates to a matter so 
general that it might occur in nearly equivalent terms in almost any 
treatise; Colebrooke is mistaken in attributing to it any necessary 
connection with the doctrine of the precession : the position of the 
equinoxes would be described by a Hindu astronomer as in the first of 
Aries and of Libra, whatever his theory respecting the important fact 
of their movement along the ecliptic. The doctrine respecting the pre- 
cession attributed to Aryabhatta by Municvara and others (see Cole- 
brooke, As. Res., xii. 213 ; Essays, ii. 378, et al.)— namely, that the equi- 
noctial points librate 578,159 times in an ^Eon (kalpa) through an arc 
of 48° — appears from Bentley (Hind. Ast., p. 140 etc.) to belong to 
the more extended treatise, and not to the Laghu-Arya-Siddhanta. In 
connection with the latter, Bentley makes no mention of the precession, 
nor have we as yet succeeded in discovering anything about it in our 
treatise, although we would not venture to say with entire confidence 
that it is not there. It seems, then, altogether probable that Cole- 
brooke's snggestion (as above) is well-founded, to the effect that the 
libration of the equinoxes may be taught in the Aryashtacata, and not 
in the Dacagitika, although we cannot regard as of force the particular 
reason he assigns for it, since the equinoxes are by no means likely to 
have been treated as nodes by the early astronomers. A scholiast upon 
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the Varahi-Sanhita. ascribes to Aryabhatta (Colebrooke, As. Res., xii. 
244; Essays, ii. 410) the determination of Jupiter's revolutions in a 
Great Age (mahayuga) as 364,224^ ; this is the number given in our 
treatise, and in Bentley's Laghu-Arya-Siddhanta ; that found in his 
Arya-Siddhanta is 364,219.682. 

The agreement of the value of the sidereal solar year derivable from 
the work in our hands with that adopted in a part of Southern India 
as upon the authority of the Arya-Siddhanta has already been noticed 
above. The value assigned to the same period by Bentley's Arya-Sid- 
dhanta is slightly different (see above, p. 168). 

Finally, we learn from an essay published by Whish, in the Transac- 
tions of the Literary Society of Madras for 1827 (and reproduced, in 
the main, by Jacquet, in the Jonrnal Asiatiqne for August, 1835 : we 
cite it from the latter, not having access to the original article), that 
Aryabhatta had devised a certain peculiar method of representing num- 
bers by means of the letters of the Sanskrit alphabet*, a method which 
the essayist goes on fully to expose and illustrate. He states it to be 
derived by him from«a mathematical work, named, after its author, the 
Aryabhattiya, and containing 123 stanzas, divided into 4 chapters. 
This method of notation appears in the treatise which wc are consider- 
ing. The five verses referred to above as interposed between its third 
and fourth chapters give an exposition of the system, and, in the follow- 
ing chapter, the numerical data, such as the numbers of revolutions of 
the planets, are given. first in this form of notation, and then in the 
usual method. Moreover, after the signature of the work, the numbers 
of revolutions of the planets, including the moon's apsis and node, are 
once more given in Aryabhatta' s peculiar notation : yet, as might be 
expected, notwithstanding this repetition, it would be impossible to re- 
store, from the manuscript alone, the true forms of these brief algebraic 
expressions. Thus, for instance, for ^m, which expresses 4,320,000, 
the number of the sun's revolutions in a Great Age, the manuscript 
offers the first time w^, and the second ^nt; and others are yet 
worse corrupted. The question suggests itself, whether Whish's Arya- 
bhattiya is the same work with the Dacagitika or Laghu-Arya-Sid- 
dhanta, or whether it is one of the general mathematical works of the 

* M. Iteinaud (M6moire sur l'lnde, p. 299 etc.) derives from this fact the alto- 
gether mistaken inference that, at the time of Aryabhatta, the Hindus had not yet 
invented their system of signs employed in decimal notation. He farther notes the 
fact that the works of Brahmagupta and other later authors do not imply the 
use of such figures ; although we do not understand him as holding that, at 
their period also, these were not known and used in India. He can have had, 
however, but a very imperfect apprehension, if any, of the exceeding pertinacity 
and circumspection with which, in certain departments, the fiction of an entirely 
memorized and orally transmitted literature is kept up in India, all allusion to 
written texts, characters, or figures being rigorously excluded. We doubt wheth- 
er it might not fairly be inferred from the whole early astronomical literature, but 
for external evidence and the argwmentum ex impoxsibili, that the Hindus of its 
period could neither write nor cypher. An eminent Inclianist (Prof. Max Miiller 
in his History of Ancient Sanskrit Literature, p. 500 etc.) has, from similar evi- 
dence, drawn a like conclusion with respect to the later Vedic period ; but, as we 
cannot but believe, with equal fallacy. 
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same author 'which Colebrooke (Hind. Alg., p. v; Essays, ii. 422) com- 
plains that he had diligently sought after in vain. From the manner 
in which Whish speaks of it, we should be inclined to draw the lat- 
ter conclusion, although nevertheless not regarding the other as inad- 
missible. In either case, the discovery of this curious invention of 
Aryabhatta' s in the work now under consideration is an additional proof 
of no slight force and value that it really represents the teachings of its 
alleged author. 

We regard it, then, as established beyond- all reasonable doubt that 
Bentley's Laghu-Arya-Siddhanta is the same with the work called the 
Dacagitika, attributed to Aryabhatta, and containing, of the doctrines 
ascribed to its reputed author by later Hindu authorities, as far back as 
Brahmagupta, the larger and the more characteristic and interesting 
portion. The other Arya-Siddhanta, judging it from the account given 
of it by Bentley, appears to be, in comparison with this, a quite ordi- 
nary astronomical treatise, representing the general Hindu system with 
unimportant modifications. Of special resemblances or connections 
between the two, such as should lead independently to the suspicion 
that both might come from the same hand, we have been able to dis- 
cover none. Yet it seems clear that Brahmagupta and others have 
treated them as works of the same author, and have founded upon their 
discordances a charge of inconsistency agaiust Aryabhatta. That the 
application, by so late an authority as Ganeca and by the scribes of 
manuscripts, of the equivocal title Maha. to the Arya-Siddhanta and its 
author, implies any distinct recognition on their part of the existence of 
more than one astronomer of the name, does not appear to us alto- 
gether certain. Yet we cannot refrain from joining with Mr. Hall in 
the belief that the Arya.-Siddhanta, even if rightly ascribed to Arya- 
bhatta, is the work of another and a more modern hand than that 
which wrote the other treatise. If both treatises were so much older 
than Brahmagupta that in his time the memory of their distinct origin 
could have become dimmed or obliterated, this is an important testi- 
mony to their common antiquity. It must be a matter of much inter- 
est to deduce the true relation subsisting^between the two ; and then, 
farther, to determine whether the Laghu-Arya-Siddhanta was composed 
before the final settling down of the general Hindu astronomical system 
into the form it has ever since worn, or whether its author had the 
boldness and independence to deviate from that system after its estab- 
lishment. Nor do we think the study of any other treatise gives fairer 
prospect of throwing valuable light upon the early history of the Hindu 
astronomy, than that of Bentley's " spurious Arya-Siddhanta," or the 
PacagitikS, of Aryabhatta. w. d, w. 



